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EXECUTIVE SUMMARY

The Sevco Tannery in Sevlievo, Bulgaria, is the major industry in a town of about 20,000
people. The tannery presently has a nominal production of 11 to 12 tons of pigskins that are
made into leather for garments and shoes. The quality of the leather is good, and the
company is developing sales in international markets. Plans and construction are now
underway to increase production to 35 tons a day of pigskins and cattle hide leather. This new
production will require a new facility on site and a new wastewater treatment system.

The purpose of this study, funded through the WASH Project by USAID Europe Bureau’s
Environment Office, was to maximize pollution prevention at the plant and to suggest cost-

effective methods of pollution control. The activity was carried out during two visits to Sevlievo
in July and September 1994.

The production of leather is highly polluting, primarily from the waste materials from the hides
and skins. Suspended solids and BOD, from the skins amount to 100 kg and 60 kg,
respectively, per 1000 kg of skins; processing also contributes about 200 kg of soluble solids
per 1000 kg of skins. The chemical wastes from the processing will include objectionable
sulfides and trivalent chromium salts.

To conduct this study, the WASH consultant used 1988 data from the Ministry of the
Environment, data from the U.S. Environmental Protection Agency on American tanneries,
and observations of current practices in the Sevlievo tannery.

The recommended treatment system, based on this study, is separate treatment of the waste
streams. The streams are to be divided into three flows. The early production steps of soaking,
unhairing, liming, and deliming result in alkaline waste, which would be collected and treated.
The chrome tanning wastes are to be recycled so the major source of chromium in the waste
stream can be eliminated. The remaining wastes are slightly acidic and relatively low in
suspended solids and BOD.. These acid wastes are to be treated in a physical chemical
coagulation and clarification in the present wastewater treatment plant.

The main sources of pollution are from the early stages of the leather production process.
These wastes are to be collected and screened; then the sulfides in the system are destroyed
by air oxidation using a catalyst. The sulfide-free wastes can then be neutralized to the
isoelectric point of the proteins to precipitate the proteins. The sludge recovered can then be
dried and sold either as fertilizer or as animal feed.

Tests run at the tannery indicate that this approach would be cost-effective in the removal of
the pollutants and could be of positive economic value to the tannery. Recycling of the
chromium will be of great importance as cattle hide processing is increased. Savings in
chemicals should more than cover the costs of chromium recovery. The value and costs of
protein recovery are yet to be determined.



The tannery is continuing work on optimization of the treatment of the three separated stream
flows. Data obtained in these studies will then be used in the modification of designs for the
new treatment plant.

The impact of the tannery treatment system on the proposed municipal system will greatly
depend on the effectiveness of the treatment system at the tannery.
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Chapter 1

INTRODUCTION

This study is a continuation of earlier work by the WASH Project in the Yantra basin. In the
Sevlievo area, the projected influent loads from the Sevco Tannery are in excess of those
projected for the municipality. Tanning is a highly polluting industry, generating more
suspended solids and BOD; from each ton of skins tanned than would be generated by one
thousand people of a municipality.

At present, both the municipal treatment system in Sevlievo and the tannery treatment system
are in the planning stage. A treatment system for increased production of leather is needed
urgently and, according to current plans, will be in operation before the municipal system. The
purpose of this study is to determine the most cost-effective methods of waste minimization
and treatment of the tannery wastewaters.

The company, Sevco Ltd., is presently tanning salted pigskins at the rate of 2,500 skins per
day. This is 10,000 to 11,000 kg of skins. A limited number of cattle hides are also being
tanned for upper leather for shoes. The company is planning to increase production to 35,000
kg of hides and skins per day.

At present, a new works building is under construction. This building is large enough to
provide room for the new production. The expansion will also involve some changes in the
present production facility. A new wastewater treatment plant is also being constructed,
designed for the new expanded production and to supplement the present wastewater
treatment plant.

Both the new tanning facility and the new wastewater treatment plant are to be built from
available company funds from a profitable operation. Some government loan funds are
available for the wastewater treatment facility, but there are no funds available for the
municipal treatment facility. At present the bank interest rate is in excess of 60 percent. At this
rate, it is not practical for the municipality to borrow from the banks. In contrast, the tannery
has been following a fast turnover policy on accounts to avoid loan expenses. By this policy,
the company has been able to maintain full production and full employment. Being a major
employer, the tannery is very valuable to the community.

At present the tannery is treating its wastewater in an “end of the pipe” physico-chemical
treatment system. The wastes generated vary in composition from time to time during the day,
and equalization of the wastes is limited. There is no automatic control system to balance flow
and composition variations. Furthermore, some of the equipment for sludge removal is out
of order.

The tanning process used by Sevco is normal for the industry. Salted skins are washed,
fleshed, and unhaired in the usual manner. Wastes from soaking and unhairing are released



during the morning hours to early afternoon. These wastewaters contain high BOD, TSS,
TDS, alkalinity, and pH. A detailed investigation of the wastewaters from each production
process and hourly composite waste was conducted in 1988. These data are consistent with
EPA studies of the leather industry in the United States for similar production.



Chapter 2

FINDINGS

The present wastewater treatment system of the Sevco Tannery treats all of the production
wastes. The waste streams from the production processes flow to the treatment plant as they
are discharged from individual batch operations. The composition of the combined influent to
the wastewater treatment plant varies widely both in flow and composition depending on the
time of day and the production operations being discharged.

As mentioned above, a detailed study was undertaken in 1988 on the composition of the
waste streams from the different production operations and the influent and outflow from the
wastewater treatment plant. These data are thorough and present a clear picture of the wastes
generated; these data are the best available and provide the basis of the present study. (A
portion of the data from the 1988 study is presented in Table 1.)

Pigskin is processed in this tannery by methods commonly used in the industry. The salted
skins are soak washed, unhaired, limed, delimed, pickled, and chrome tanned without
removing the skins from the hide processors.

The hide processors are each equipped with pumps for feeding, recirculating, and discharging
the process solutions as needed. The mechanical design and pumping system of the hide
processors allows complete control of the wastes generated. This allows the waste streams to
be separated for collection and treatment by methods specific for each stream.

The soaking and wash wastes from the pigskins contain salt, dirt, blood, manure, fats, and
pigskin degradation materials. The solution is slightly alkaline and contributes most of the
dissolved solids found in the combined waste stream. The soak and wash waters also
contribute about 20 percent of the suspended solids, 20 percent of the BOD;, 40 percent of
the grease and 50 percent of the dissolved solids in the combined influent stream.

The unhairing and liming wastes are the most concentrated waste streams in the tannery. The
solution is strongly alkaline, containing about 50 percent of the suspended solids, 60 percent
of the BOD, and 60 percent of the grease found in the combined influent waste stream.

Deliming and pickling waste streams contain dissolved solids (salt), some acid but relatively less
suspended solids—about 5 percent of the combined waste and 10 percent of the BOD, of the
combined waste stream.

The chrome tanning spent solutions contain salt, sodium sulfate, chromium salts, fats, and
suspended leather particles. These spent wastes are lower in chromium than those from cattle
hide tanning due to differences in the tanning conditions. This variation will be of importance
as production is shifted to more cattle hide processing.



TABLE 1

WATER TREATMENT
PLANT MIXED INFLUENT

HIGHS & LOWS ONE DAY

mg/(
pH SU 8.5 6.0 7.6
TS mg/! 15,200 6,880 10,850
TDS mg/! 13,890 3,426 6,445
TSS mg/ ! 5,689 2,960 4,360
BOD; mg/ { 4,320 1,160 2,434
FAT mg/ [ 1,665 - 218 933

*  From 1988 Study




The balance of current waste streams are from the coloring and fatliquoring (oiling), cooling
water, and general clean up operations. These wastes are low in suspended solids, low in
BOD; and slightly acid. The combined acid wastes (omitting the chrome tanning wastes) are
about 50 percent of the total volume of the waste stream and contain about 25 percent of the
suspended solids and 10 percent of the BOD;.

The wastewater treatment plant, as evaluated, is not operating at optimum capacity. The study
indicated that about 60 percent of the flow treated is from process streams that are less
concentrated, with regard to TSS and BOD, than the balance of the waste. This being the
case, it was recommended that the less concentrated waste stream be treated only in the
present wastewater treatment system. The diluted wastes could be given minimal treatment,
allowing the concentrated wastes to be more effectively treated due to a lower flow rate
through the new wastewater treatment system. The benefits of this change would be very
important to the tannery and the municipality in regard to the quality of effluent discharged.

2.1 The Tannery Processes

2.1.1 Unhairing and Liming

The hair is removed from the skin by the action of lime CaO‘H,O and sulfides NaS and
NaSH. This process is done in mixers, similar to cement mixers, modified for hide processing.
The solutions are moved by the rotating action of the mixer. There is good application of the
chemicals with a minimum of solution. The solutions can be pumped easily from the
equipment for discharge or recycling. Labor required is minimal, as the skins are removed by
reversing the rotation of the mixer. This equipment is considered “state of the art” in the

industry.

Washings are necessary at the end of the unhairing process and result in a highly polluting
waste stream. The unhairing waste stream is high in BOD and TSS. The solution also contains
sulfides and calcium hydroxide. The pH is over 12. Skin degradation products, including hair
particulate, proteins, and fats, make this waste the most serious problem of pollution control
in the tannery.

2.1.2 Deliming and Bating

The deliming and bating step is done in the same mixers without removing the skins. This is
a combined process in which the lime CaO-H,0O is removed from the skin and the pH of the
skin is brought to a near neutral condition. The skin becomes very soft as the swelling of the
skin is decreased with the pH change. The bating refers to the treatment of the skin with some
enzymes to further clean the skin and remove some undesirable proteins. The wastewater from
this step in the production contains very little BOD and TSS. The pH is about 7 to 8. Animal
fats are less than 100 mgl.



2.1.3 Pickling and Chrome Tanning Wastes

Chrome tanning is done in the mixers as a continuation of the previous steps. Prior to chrome
tanning, the skins in process are in danger of bacterial damage. When the salt is removed,
bacterial activity can begin. Prompt processing through unhairing, liming, and deliming
prevents significant bacterial damage.

The skins in the mixer are treated with a salt solution and acid. In most production forming,
the salt is sufficient to make a concentration of 30-40 g/|, after dilution, with the water carried
over from the deliming-bating step. This is needed to prevent osmotic swelling during the acid
conditions of the chrome tanning. The wastewater from the pickling need not be dumped but
may be used in the chrome tanning.

Chrome-tanned leather is wrung free of absorbed water. The leather, at this stage, can be a
saleable product as “Wet Blue.” There is a large international market for “Wet Blue” in cattle
and other hides and skins. The chrome-tanned skins are sorted for quality then split to the
desired thickness. The thickness is further adjusted by shaving (essentially a parallel to planning
in lumber). The shaving generates chrome leather shavings as a solid waste that can be sold
as a raw material for reconstituted leather.

Chrome tanning is done with trivalent chromium salts, the most common being a basic
chromium sulfate with the formula 2(Cr OH SO4)-Na,SO,. The pH during chrome tanning
starts at about 2 or 3 and increases to between 3.5 and 4.0, depending on the leather being
made and the tanner’s formula. This pH control assures penetration of the tanning salts
through the skin.

Chrome tanning waste solutions contain chromium at concentrations of 200 to 1,000 mgl,
depending on the conditions of pH and temperature.

2.1.4 Retanning, Coloring, and Fatliquoring

The chrome-tanned leather and splits (inner layer of the skin) are retanned, dyed, and
fatliquored in drums or retanning machines. This process gives the leather the color and feel
desired in the final product. Formulas for this step are as varied as the leather being made.
The system is a series of processes conducted in sequence in the drum or retanning machine
without removing the leather from the equipment. There are numerous washes, and a large
volume of wastewater is generated.

The wastewater contains spent retanning materials, including vegetable tanning wastes,
specialty products, dyes, and some oil. The solution is about pH 4 to 6 with relatively low
BOD and TSS. Suspended solids are primarily small particles of leather fiber.



2.1.5 Other Sources of Tannery Wastewater

The balance of the wastewater from a tannery is from machinery clean-up, finishing spray
booth washes, vacuum drier cooling water, and perhaps sanitary wastes.

2.2 Wastewater Treatment

At present, there is no municipal wastewater treatment facility for sanitary wastes. Eventually,
the pretreated tannery wastes will be combined with the sanitary wastes for secondary
treatment prior to discharge to the river. The tannery wastes, before treatment, will contain
between 5 and 8 kg of BOD, per 1000 kg of hides and skins processed. At 35,000 kg per day
of production, the BOD loading from the tannery operations will exceed the BOD loading
contribution of the municipality. Effective operation of the tannery wastewater treatment plant
will be important in the design, capital cost, and operation and maintenance of the municipal
treatment plant.

Indirectly, wastewater treatment at the tannery is related to the construction of the municipal
plant. The present economic problems of the country and district are not expected to change
in the immediate future. Effective pretreatment of the tannery wastes could make a difference
as to when and under what conditions the municipal plant is built.

In the present tannery wastewater treatment system, wastes are combined as they are
generated. The combined stream is dosed with lime, rough screened, and the heavy solids
settled. Grease is removed by flotation. The stream is then dosed with coagulant and ferrous
sulfate and settled. The sludge is removed, and provision is made for air drying of the sludge.
This system is shown in Figure 1.

The present system was the basis for the preliminary design of the new treatment plant: large
tanks for complete equalization followed by dosing and primary settling. Such a system is
known to be effective if kept in balance.

In the planned increase in tannage, higher concentrations will be found in the undiluted spent
tanning solutions. In the tannage of cattle hides, concentrations of 2,000 to 5,000 mgl are
common. The chrome tanning wastewater will also contain dissolved solids of more than
20,000 magl. These solids are primarily NaCl and Na,SO,.

For the future, the tannery must achieve a very effective and efficient wastewater treatment
system. If treated wastes from the tannery are sent to the new municipal treatment plant, they
must be as low in suspended solids and BOD, as possible. High loadings of BOD;y from
tannery wastes would require a very large and costly municipal treatment system. If the
tannery chose to discharge its treated wastes directly into the river, the municipal treatment
system would be required to decrease the BOD, to very low levels. Costs of such treatment
would be a serious problem for the tannery, which is now competing on the international
market.
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2.2.1 Proposed Separation of Waste Streams

The plan now under consideration for the tannery involves separation of the waste
streams to allow separate treatment and recovery of sludge. The proposed system is
as shown in Figure ll. The soak, unhairing, liming, and deliming solutions are to be
collected for a full day’s production. These combined wastes will be about half of the
total volume of wastes and will contain 75 percent of the suspended solids and 80
percent of the BOD;.. All of the sulfide wastes and lime wastes will contain no
chromium. The sulfide and lime wastes will be treated for sulfide removal, lime
removal, and grease removal. The remainder of the solution will be adjusted in pH
and coagulated. The resulting sludge will be dried and sold as fertilizer or possibly as
animal feed.

The spent chrome tanning solutions will be collected and recycled. In cattle hide
processing, savings in the chromium chemicals used can be as much as 30 percent.
Recycling and reuse methods are well known in the industry and do not require
innovative technology. This plan is shown in Figure III.

The balance of the wastes from the retan, color, and fatliquoring streams, plus the
other waters, will be treated in the same manner as the present combined waste
stream. The conditions will be optimized to the stream composition. The acid waste
stream, according to present plans, will be treated in the present wastewater treatment
plant.

2.2.2 Investigation of Treatment Methods

Treatment of the soaking, unhairing, and deliming wastes has been investigated using
an innovative approach. A sample was prepared to duplicate the combined wastes,
including the wash waters. This was done by taking concentrated wastes from each
of the three steps and mixing the solutions with water to conform to the production
wash water. A total of 90 liters of this mixed solution was then available for testing.
The sulfide oxidation technology is shown in Figure IV.

Sulfide removal was the first step. A portion of the well-mixed composite solution
(60 1) was placed in a plastic barrel. To this solution was added 60 grams (1 g/l) of
manganese sulfate. An air hose was put in the barrel, weighted to keep the end of the
hose on the bottom of the barrel. Compressed air was introduced into the solution at
a rate that kept the solution well mixed. Samples of the solution were taken over a
four-hour period and the solution analyzed.

The solutions were placed in glass cylinders to observe the settling of suspended solids.
There was an immediate settling of some hide particulate matter, including hair.
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FIGURE Il
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FIGURE IV
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Lime remained in suspension, and grease slowly rose to the surface. Along with the
hide particulate matter there was a settling of a white flocculent material. This material
has not been definitely identified.

The supernatant solution was analyzed for sulfides by titration with potassium
ferrocyanide. The lime in the solution was titrated with hydrochloric acid. Results of
the test are shown in Table 2. Sulfide in the solution decreased at a rate equal to that
found in similar industrial applications of this system. The method is common practice
to remove sulfides; removal of sulfides to less than 5 mg/! is normal. The data indicate
that this system will work with the waste stream.

The lime in this test did not settle quickly, presumably due to the presence of grease
in the sample. In a treatment system in which the grease was removed prior to sulfide
oxidation, it is expected that the lime would settle and could be removed.

After sulfide oxidation, the solution was acidified to pH 5.5. At this pH, near the
isoelectric point of the proteins, there was rapid coagulation of the proteins into a
flocculent precipitate. The precipitate settled clear in less than five minutes and was
filtered, dried, and weighed. The weight of the precipitated protein was equal to 6
percent of the weight of the pigskin wastes, represented by the wastewater tested.

This treatment system is now under continuing study. The conditions of grease
removal, optimization of the sulfide oxidation system, settling of the lime, and
production of a protein by-product are all under investigation.

The possibilities of this approach to tannery wastewater treatment are very
encouraging. The precipitated protein could have value either as fertilizer or as chicken
feed. The amount of protein removed corresponds closely to the BOD, generated by
the tannery processes included in the waste stream.

13



TABLE 2

SULFIDE OXIDATION

SAMPLE COMPOSITION
10/ - SOAK
10/( - LIME SULFIDE SPENT
10! - DELIMING
60 [ - WATER (WASH DILUTIONS TOTAL)
0 920 mg/ [ 1709 mg/ [
1 470 mg/ | -
2 315 mg/ { -
3 276 mg/ [ 1420 mg/ |
4+ 253 mg/ | 1687 mg/ [

PROCEDURE: Add1g MnSO,/[ of Sample. Aerate

Continuously: Sample for Analysis. At start
and at one hour intervals. Analyze liquid layer

below fat and above sludge.

14




Chapter 3

CONCLUSIONS

The benefits of the proposed system can be both environmental and economic. These benefits
include:

1.

Possible savings in the costs of the tannery treatment system. The use of mixers in this
tannery makes the recommended sulfide oxidation and the chrome tanning solution
recycling low-cost waste minimization options.

Possible savings in the cost of the municipal treatment system by BOD; reduction at the
tannery. High loadings of BOD; from tannery wastes would require a very large and costly
municipal treatment system.

Decrease in the amount of chromium-containing sludge and cost savings in tanning
materials through recycling of the chrome tanning solution. The volume of chromium in
the tanning effluent can be greatly decreased by recycling the spent chrome tanning
solutions. This is not only an environmental benefit but also is an economic benefit for the
tanner. Tannery personnel have had some experience with chromium recycling and
recognize its benefits. Practical refinement of the system for application in this tannery
could be done during the next visit.

Creation of a saleable by-product, either fertilizer or chicken feed, from precipitated
tannery proteins.

During the development and optimization of this system, the design of the new production
facility and the tannery wastewater treatment system are proceeding. Although the system
outlined above will require some new equipment, such equipment does not require much
space and will be compatible with a conventionally designed treatment system. The data
obtained from the continuing development project will be the basis of the engineering of the
system.

The findings and material discussed in this report should have widespread application in the
Bureau for Europe and the New Independent States (ENI). It is suggested that ENI share this
with other donors working with tanneries in other parts of the region.

15



Appendix A

BULGARIAN SEVCO FORMS
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naApaMeTsp BXOA E3XO0A
Paraneter Inlet Outlet
Q4 m3/h T 110 110
| Qmax m3/h 300 110
94  |m3/a 2600 2600
PH _ (-) 8 8.5
ss HB |mg/1 7600 _200
coD XIK |mg/1 5700 2800
BODg BIKg gg/z 2200 900
[ Pog=3 mg/1 7 -
[ Nitn mg/1 160 120
| NHa Y g/l 60 €0 .
| Ny | mg/1 100 - L
c1- mg/1 1000 400
g~ mg/1 200 <1
| 5042 mg/1 400 400
cr+3 mg/l 7 <2 ]
fats mg/1 2000 6
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MINISTRY OF ENVIRONMENT
67. W. Gladstone Str., 1000 Sufia, Bulgaria < Tol. (. 359 2) 88 14 40, Fax (. 3592) 52 16 34

FAX MESSAGE

Fax No: 703 243 9004 Date: 12.12.1994
To: Craig HAFNER Pages: 1

WASH PROJECT

Seviicvo Tanncery Assessment report
From: Nikolai Kouumdicv, Ministry of [nvironment

Dear Craig,

Al present the tanncry is trcating its wastewater in an "cnd of thc pipe" physicochemical
trcatment system. Thc wastes generated vary in quantity and concentration {rom time to timc
during the day. The tannery ncw treatment system is in the planing stage. A new WWTP is
designed for the expanded production and will ignore the present WWTP and the process is
design again an "end of the pipe".
The rccommended treatment system is separate trcatment of thc waste strcams that will be
divided into three flows:

- alkaline waste;

- chromc tanning wastc;

- Acid wastes.
At prescnt there is no sutomatic control system to balance flow and concentration
variations that will be helpfully for detailed investigation of the wastcwaters from cach process
and to adjust and redesign suitable equipment and trcatment scheme On the samc time
is necded to be assess proposed treatment [rom cost-effective point.
For the future the tannery must achieve very effective wasctewater treatment. If Sevko chose 10
discharge its trcated wastewatcers directly in the river they should mect 15 mg/1 BODg and 50
mg/1 SS.
Practical refinemeat of the system for application in this tanncry should be done in future during
the next visit. R

-

Sincegely yours,

Nikolai
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SEVKO Ltd - Sevylievo

tzl 0675/6C-91, 46 60 B400 “xvhewo Balga.ria
fax: 0675/48- 21 st. Ded ierice 1
telex: 675698 'SEVS. I.a.a —

We agree with the data in Mr. Thorstensen report.

Concerning the recycling of waste chromium solution, the concentration of
chromium in them is less than 0.7 mg/l, which is in fact less than 10% of the
chromium quantity used. Nevertheless, we have envisaged in the ncw plant
tanks for waste chromium solutions and their recycling/second use.

C'Onccrning the use of manganese sulphate in separate treatment of wastc
solution (acid & alkaline flow) the data is viable.

Concerning the optimisation of the existing treatment system, it will be
necessary,. as a step towards the new one to make additional research &
analysis with which to pass over to design. This activity will need cost-benefit
analysis on the basis of which it will be necessary to explore the possibility for
financing the project implementation It is impossible to think of using bank
credits at the present interest rates in Bulgaria - 80%.

Please accept our sincerest thanks for sending the consultant Mr.Thorstenscn
to make a study on our waste waters & provide us with a highly professional
scheme.

Sevko Ltd - Sevlievo
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Camp Dresser & McKee International Inc.
Associates in Rural Development, Inc.
International Science and Technology Institute
Research Triangle Institute

University Research Corporation

Training Resources Group

University of North Carolina at Chapel Hill

WASH Operations Center
1611 N. Kent St., Room 1001
Arlington, VA 22208-2111
Phone: (703) 243-8200

Fax: (703) 243-9004

Telex: WUI 64552

Cable Address: WASHAID

THE WASH PROJECT

With the launching of the United Nations International Drinking Water Supply and Sanitation Decade in 1979, the United States Agency
for International Development (A.l.D.) decided to augment and streamline its technical assistance capability in water and sanitation and,
in 1980, funded the Water and Sanitation for Health Project (WASH). The funding mechanism was a muiti-year, multi-million dollar
contract, secured through competitive bidding. The first WASH contract was awarded to a consortium of organizations headed by Camp
Dresser & McKee International Inc. (CDM), an international consulting firm specializing in environmental engineering services. Through
two other bid proceedings since then, COM has continued as the prime contractor.

Working under the close direction of A.l.D.'s Bureau for Science and Technology, Office of Health, the WASH Project provides technical
assistance to A.I.D. missions or bureaus, other U.S. agencies (such as the Peace Corps), host governments, and non-governmental
organizations to provide a wide range of technical assistance that includes the design, implementation, and evaluation of water and sani-
tation projects, to troubleshoot on-going projects, and to assist in disaster relief operations. WASH technical assistance is multi-discipli-
nary, drawing on experts in public health, training, financing, epidemiology, anthropology, management, engineering, community
organization, environmental protection, and other subspecialties.

The WASH Information Center serves as a clearinghouse in water and sanitation, providing netwarking on guinea worm disease,
rainwater harvesting, and peri-urban issues as well as technical information backstopping for most WASH assignments.

The WASH Project issues about thirty or forty reports a year. WASH Field Reports relate to specific assignments in specific countries;
they articulate the findings of the consultancy. The more widely applicable Technical Reports consist of guidelines or "how-to" manuals
on topics such as pump selection, detailed training workshop designs, and state-of-the-art information on finance, community organiza-
tion, and many other topics of vital interest to the water and sanitation sector. In addition, WASH occasionally publishes special reports

to synthesize the lessons it has learned from its wide field experience.

For more information about the WASH Project or to request a WASH report, contact the WASH Operations Center at the above address.



